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(57) Abstract 



I nJ?SZtZ£A ™^^TJ^I^™ ,0 a " indi ; idUa ' ^ fOT M * —•»»*« * "-"vidua.. Tt,e 
is preferably a web server an f iS^SSS SL , ^ "* ° f *° te anSWered bv ,he ^-idual. The server 

Interne.. The system also includes a^otd™rl™5 V T computer or remote terminal connected to the server via the 
•he Internet. Tte appaX^te^s wTtoXKT EYELET"?' '° "™ 3 comm ™**™ network. p re ferably 
a scrip, generator for generating the scrim oro^ frlm ,h, * * a Wj»*™« received from the server. The server included 

received and executedby the ap^tusT coScate'hfoueie^ ^Z^T^!^ ^ ^ '"^ ^ ^ m is 
the responses from the apparatus to the serve™ * .nd.v,dual, to receive responses to the queries, and to transmit 
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NETWORKED SYSTEM FOR INTERACTIVE COMMUNICATION 
REMOTE MONITORING OF INDIVIDUALS 



FIELD OF THE INVENTION 



The present invention relates generally to communication systems 
-r remote monitoring of. individuals and/or remote data collection 
from individuals, and in particular to a networked system for 
remotely monitoring individuals and/or collecting data from 
individuals and for communicating information to the individuals 
through the use of script programs. 



BACKGROUND OF THE INVENTION 



health Uni H ted . StateS * l0ne < ° Ver 100 P^°Ple have chronic 

neaith conditions, accounting for an estimated $700 billion in 
annual medical c6sts. In an effort to control these medical 
costs ma ny healthcare providers- have initiated outpatient or home 

thesTor re Pr ° 9IamS thSir PaCientS - ^ POtSntial of 

these programs are particularly great for chronically ill patients 

who must treat their diseases on a daily basis. However, the 
success of these programs is dependent upon the ability of the 
healthcare providers to monitor the patients remotely to avert 
medical problems before they become complicated and costly 
ZllTT^l' n ° C ° nVenient effecti - -nitoring system 

r o ? tientS ^ great6S t need f - monitoring, 

cne poor and the elderly. 

Prior attempts to monitor patients remotely have included the use 
t personal camputers and modems to establish communication 
between patients and heal thcare providers . However, computers are 
expensive, to give away and the patients who already own 
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computers are only a small fraction of the total population. 
Further, the patients who own computers are typically young, well 
educated, and have good healthcare coverage. Thus, these patients 
do not have the greatest unmet medical needs. The patients who 
have the greatest unmet medical needs are the poor and elderly who 
do not own computers or who are unfamiliar with their use. 

Similar attempts to establish communication between patients and 
healthcare providers have included the use of the Internet and 
internet terminals. Although internet terminals are somewhat less 
costly than personal computers, they are still too expensive to 
give away to patients. Moreover, monthly on-line access charges 
are prohibitive for poor patients. 

Other attempts to monitor patients remotely have included the use 
of medical monitoring devices with built-in modems. Examples of 
such monitoring devices include blood glucose meters, respiratory 
flow meters, and heart rate monitors. Unfortunately, these 
monitoring devices are only designed to collect physiological data 
from the patients. They do not allow flexible and dynamic 
querying of the patients for other information, such as quality of 
life measures or psycho-social variables of illness. 

Prior attempts to monitor patients remotely have also included the 
use of interactive telephone or video response systems. Such 
interactive systems are disclosed in U.S. Patents 5,390,23 8 issued 
to Kirk et al. on February 14, 1995, 5,434,611 issued to Tamura on 
July 18, 1995, and 5,441,047 issued to David et al . on August 15, 
1995. One disadvantage of these systems is that they either 
require a patient to call in to a central facility to be monitored 
or require the central facility to call the patient according to a 
rigid monitoring schedule. 

If the patients are required to call the central facility, only 
the compliant patients will actually call regularly to be 
monitored. Non- compliant patients will typically wait until an 
emergency situation develops before contacting their healthcare 
provider, thuh defeating the purpose of the monitoring system. If 
the central facility calls each patient according to a monitoring 



SUBSTITUTE SHEET ( rule 26 ) 



25 



30 



WO 99/18532 

PCT/US98/2I164 

schedule, it is intrusive to the patient.' s .life and resistant „ 
the monitoring grows over time. resistance to 

Another disadvantage of these conventional interactive resoonc 
s systems is that they are prohibitively expensive 

Patxents. Further, it is difficult to identify each patient 
unxguely using these systems, Moreover, these systems are 
generally indole of collecting medical data from ZnTl ina 

OBJECTS AND ADVANTAGES OP THE INVENTION 

» Hue TZlTl'^ iS>n ° bjeCt ° f ™ invention to 
Patios and fo astern for remotely .onitoring 

P at ^ts and for communxcating information to the patients r, ■ 

M e obj rL of the invention to * — s a u : s is 

flexxble and dynamic querying of the patents.- It is a forth! 
object of the invention to provide a system which c 1L " . 

monxtorxng session. Another object of the invention Is to I „ 

r:t^r whichincurs w — 

• object of th! COnVent ^° nal -storing systems. A further 

-y oe used It"" 1011 * * 3 ^ich . 

ay oe used at any time convenient for a patient. 

These and other objects and advantages will become more apparent 
after consxderation of the ensuing description and the 
accompanying drawings. 



SUMMARY 



35 



40 



The servers preler^"" **** * ^^1. 

connection s«f L . to if^T * """ ° £ 3 

ected to the web. server via the internet. The svsten, also 
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includes a remotely programmable apparatus for interacting with 
the individual. The apparatus is connected to the server via a 
communication network, preferably the Internet. The apparatus 
interacts with the individual in accordance with a script program 
received from the server. 

The server includes a script generator for generating the script 
program from the emeries entered through the remote interface. 
The script program is executable by the apparatus to communicate 
the queries to the individual, to receive responses to the 
queries, and to transmit the responses from the apparatus to the 
server. The server also includes a database connected to the 
script generator for storing the script program and the responses 
to the queries. 

The apparatus has a communication device, such as a modem, for 
receiving the script program from the server and for transmitting 
the responses to the server. The apparatus also has a user 
interface for communicating the queries to the individual and for 
receiving the responses to the queries. In the preferred 
embodiment, the user interface includes a display for displaying 
the queries and user input buttons for entering the responses to 
the queries. In an alternative embodiment, the user interface 
includes a speech synthesizer for audibly communicating the 
queries and a speech recognizer for receiving spoken responses to 
the queries . 

The apparatus also includes a memory for storing the script 
program and the responses to the queries. The apparatus further 
includes a microprocessor connected to the communication device, 
the user interface, and the memory. The microprocessor executes 
the script program to communicate the queries to the individual , 
to receive the responses to the queries, and to transmit the 
responses to the server through the communication network. 

In the preferred embodiment, the system also includes at least one 
monitoring device for producing measurements of a physiological 
condition of the individual and for transmitting the measurements 
to the apparatus. The apparatus further includes a device 
interface connected to the microprocessor for receiving the 
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measurements from the monitoring device. The measurements are 
stored in the memory and transmitted to the server with the 
responses to the queries. The server also preferably includes a 
report generator connected to the database for generating a report 
of the measurements and responses. The report is displayed on the 
remote interface. 



BRIEF DESCRIPTION OF THE DRAWINGS 



10 FIG. 1 
FIG. 2 
FIG. 3 

15 

FIG. 4 
FIG. 5 
20 FIG. 6A 



is a block diagram of a networked system according to a 
preferred embodiment of- the invention, 
is a block diagram illustrating, the interaction of the 
components of the system of FIG. 1. 
is a perspective view of a remotely programmable 
.apparatus, of the system of FIG. 1.. 

is a block diagram illustrating the components of the 
apparatus of FIG. 3. 

is a script entry screen according to the preferred 
embodiment of the invention. 

is a listing of a sample script program according to the 
preferred embodiment of the invention. 
FIG. 6B is a continuation of the listing of FIG. 6A. 

is a script assignment screen according to the preferred 
embodiment of the invention. 

is a sample query appearing on a display of the 
apparatus of FIG. 3. 

is a sample prompt appearing on the display of the 
apparatus of FIG. 3. 



FIG. 7 
5 FIG. 8 
FIG. 9 
FIG. 10 
FIG. 11A 



is a sample report displayed on a workstation of the 
system of FIG. 1. 



is a flow chart illustrating the steps included in a 
monitoring application executed by the server of FIG. 1 
according to the preferred embodiment of the invention. 
FIG ? 11B is a .continuation of the flow chart of FIG. 11A. 

is a flow chart illustrating the steps included in the 
script program of FIGS. 6A - 6B. 
is a continuation of . the flow chart of FIG. 12A. 
is a perspective view of a remotely programmable 
apparatus according to a second embodiment of the 
invention. 



FIG. 12A 

FIG. 12B 
FIG. 13 
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FIG. 14 is a sample prompt appearing on a display of the 

apparatus of FIG. 13. 
FIG. 15 is a block diagram illustrating the components of the 

apparatus of FIG . 13 . 
FIG. 16 is a schematic block diagram illustrating the 

interaction of the server of FIG. 1 with the apparatus 

of FIG. 3 according to a third embodiment of the 

invention. 

FIG. 17 is a first sample message appearing on the display of 

the apparatus of FIG- 3. 
FIG. 18 is a second sample message appearing on the display of 

the apparatus of FIG. 3. 
FIG. 19 is a script entry screen according to the third 

embodiment of the invention. 

DETAILED DESCRIPTION 

The invention presents a system and method for remotely monitoring 
individuals and for communicating information to the individuals. 
In a preferred embodiment of the invention, the individuals are 
patients and the system is used to collect data relating to the 
health status of the patients. However, it is to be understood 
that the invention is not limited to remote patient monitoring. 
The system and method of the invention may be used for any type of 
remote monitoring application. The invention may also be 
implemented as an automated messaging system for communicating 
information to individuals, as will be discussed in an alternative 
embodiment below. 

A preferred embodiment of the invention is illustrated in FIGS. 1 
- 12. Referring to FIG. 1, a networked system 16 includes a 
server 18 and a workstation 20 connected to server 18 through a 
communication network 24. Server 18 is preferably a world wide 
web server and communication network 24 is preferably the 
Internet. It will be apparent to one skilled in the art that 
server 18 may comprise a single stand-alone computer or multiple 
computers distributed throughout a network. Workstation 20 is 
preferably a personal computer, remote terminal, web TV unit, Palm 
Pilot unit, interactive voice response system, or any other 
communication technique connected to server 18 via the Internet. 

6 
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workstation 2 „ functions as a remote interface for entering in 
sarver 18 messages and queries to be communicated to tha patients 

System 16 aiso includes first ^ second ^ programmable 

» apparatuses 26 a „ d 32 for monitorin second laTw 

raspectiveiy. « apparatus „ designed „ int e rac T w ^™ 

a e E a o„ n aCC ° rdanCe " ith Programs received from server 

«. E a ch apparatus is in communication with server IB throuoh 
caseation network 24. preferably the Internet Jt 

» -* apparatus may be p lac ed in conation * h S ^7TT 
wireiess co™unic a tion networks, cellul.r networks, telephone 
networks, or any other network which allows each app re us to 
exchange data with server 18. Per clarity of illustration , 
two a pp ara tuses are shown in FIG . i Ic is to be H ° * 

» ^ U may inciude eny ^ r o^ZZZ^^T 
number of patients, monitoring an y 

In the preferred embodiment, e.ch patient to.be monitored is „ 
provided with a monitoring device 28 . „onitori„ g device Je is 
■~. designed to produce measures of a physiologies! condition of 
tha petient, record the meesurements, an d transmit the 
measurements to the patienfs remote apparatus (e.g. 28, 32, 
through a standard connection cable' 30 The standee 
coble 30 could ,i«„ k , standard connection 

* temples of soltlv * — 

meters r f "nrtortng devices include blood 

wa 9 h ' sc r : :; r " a 7 »~ ■*«•. "COO P-sure cuffs, electronic 
are wen t «te monitors. Such monitoring devices 

Provlold r°"" °" ^ SPeCi£i = ^ <* -boring device 

- r x : TbT 1 -" is de ~ upon ^^'^ ^ 

matersTr ■»"-*■«• Provided with a blood giucose 

L P ovlded ch"" 9 ^ 9lU " Se -thma patients 

rates ob. " reSP1 " t0ry ««• —soring peak flow 

rates, obesrty patrencs are provided with weight so al es, etc. 

35 greaceVdr-, 6 "" ""*" i < 1 ~ — »PParat„s 26 in 

serine oro SerV " " inClMeS " d " ab » Se 38 '« coring 

script^ program 40. The script programs are executed by each 

Pparatns to communicate queries end messages to a patient 

■o :: :::::nr s :: r - iuct 

encs 44 ' a nd transmit responses 42 ™^ 

^^unses s^j and measurements 44 to 
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server 18. Database 38 is designed to store the responses 42 and 
measurements 44. Database 38 further includes a look-up table 
46. Table 46 contains a list of the patients to be .monitored, ,and 
for each patient, a unique patienc identification code and a 
respective pointer to the script program assigned to the patient. 
Each remote apparatus is designed to execute assigned script 
programs which it receives from server 18. 

FIGS! 3-4 show the structure of each apparatus according to the 
preferred embodiment. For clarity, only apparatus 26 is shown 
since each apparatus of the preferred embodiment has substantially 
identical structure to apparatus 26. Referring to FIG. 3, 
apparatus 26 includes a housing 62. Housing 62 is sufficiently 
compact to enable apparatus 2 6 to be hand-held and carried by a 
patient. Apparatus 26 also includes a display 64 for displaying 
queries and prompts to the patient. In the preferred embodiment, 
display 64 is a liquid crystal display (LCD) . 

Four user input buttons 70A, 70B, 70C, and 70D are located 
adjacent display 64. The user input buttons are for entering in 
apparatus 26 responses to the queries and prompts . In the 
preferred embodiment, the user input buttons are momentary contact 
push buttons. In alternative embodiments, the user input buttons 
may be replaced by switches, keys, a touch sensitive display 
screen, or any other data input device. 

Three monitoring device jacks 68A, 68B, and 68C are located on a 
surface of housing 62. The device jacks are for connecting 
apparatus 26 to a number of monitoring devices, such as blood 
glucose meters, respiratory flow meters, or blood pressure cuffs, 
through respective connection cables (not shown) .. Apparatus 26 
also includes a modem jack 66 for connecting apparatus 26 to a 
telephone jack through a standard connection cord (not shown) . 
Apparatus 26 further includes a visual indicator for visually 
notifying the patient that he or she has unanswered queries stored 
in apparatus 26. In the preferred embodiment, the visual indicator 
is a light emitting diode (LED) 74. Other well known means can 
also be used for signaling the patient. The output element can 
also include a bell or other sound element, or a bright light or a 

8 
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flag, so as to aiert the patient that the client device has 
questions or information for the patient. 

FIG. 4 is a schematic block diagram illustrating the components of 
apparatus 26 in greater detail. Apparatus 26 includes a 
microprocessor 76 and a memory 80 connected . to microprocessor 76 
Memory 80 is preferably a non-volatile memory, such as a serial ' 
EEPROM. Memory 80 stores script programs received from the 
server, measurements received from monitoring device 28, responses 
to queries, and the patient's unique identification code 
Microprocessor 76 also includes built-in read only memory (ROM) 
which stores firmware for controlling the operation of apparatus 
26. The firmware includes a script interpreter used by 
microprocessor 76 to execute the script programs. The script 
interpreter interprets script commands which are executed by 
microprocessor 76. Specific techniques for interpreting and 
executing script commands in this manner- are. well known in the ' 



Microprocessor 76 is preferably connected to memory 80 using a 

standard two-wire. l2 C interface. Microprocessor 76 is also 

connected to user input buttons 70A-D, LED 74, a clock 84 and a 

display driver. 82. Clock 84 indicates the current date and time 

to microprocessor 76, For clarity of illustration, clock 84 is 

shown as a separate component, but is preferably built into 

microprocessor 76. Display driver 82 operates under the control 

of microprocessor 76 to display information on display 64 

Microprocessor 76 is preferably a PIC 16C65. processor which 

includes a universal asynchronous receiver transmitter (UART) 78. 

T 78 is for communicating with a modem 86 and a device 

interface 90. a CMOS switch 88 under the control "of 

microprocessor 76 alternately connects modem 86 and interface 90 
to UART 78. 

Modem 86 is connected to a telephone jack 22 through modem jack 

6- Modem 86 is for exchanging data with server 18 through 
~c*ti on network 24 . ^ data ^ ^ 

are received 'from the server as well as responses to queries 
device measurements , script identification codes, and the 
patient -s unique identification code which modem 86 transmits to 
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the server. Modem 86 is preferably a complete 28.8 K modem 
(commercially available from Cermetek Microelectronics. Inc., 
Sunnyvale, CA) , although any suitable modem may be used. 

Device interface 90 is connected to device jacks 68A, 68B, and 
68C. Device interface 90 is for interfacing with a number of 
monitoring devices, such as blood glucose meters, respiratory flow 
meters, blood pressure cuffs, weight scales, or pulse rate 
monitors, through device jacks 68A, 68B, and 68C. Device 
interface 90 operates under the control of microprocessor 76 to 
collect measurements from monitoring devices 28, and to output the 
measurements to microprocessor 76 for storage in memory 80. In 
the preferred embodiment, interface 90 is a standard RS232 
interface. For simplicity of illustration, only one device 
5 interface is shown in FIG. 4. However, in alternative 

embodiments, apparatus 26 may include multiple device interfaces 
to accommodate monitoring devices which have different connection 
standards. 

o Referring again to FIG. 2, server 18 includes a monitoring 
application 48. Monitoring application 48 is a controlling 
software application executed by server 18 to perform the various 
functions described below. Application 48 includes a script 
generator 50, a script assignor 52, and a report generator 54. 
Script generator 50 is designed to generate script programs 40 
from script information entered through workstation 20. The 
script information is entered through a script entry screen 56. 
In the preferred embodiment, script entry screen 56 is implemented 
as a web page on server 18 . Workstation 20 includes a web browser 
30 for accessing the web page to enter the script information. 

FIG. 5 illustrates script entry screen 56 as it appears on 
workstation 20. Screen 56 includes a script name field 92 for 
specifying the name of a script program to be generated. Screen 
35 56 also includes entry fields 94 for entering a set of queries to 
be answered by a patient. Each entry field 94 has corresponding 
response choice fields 96 for entering response choices for the 
query. Screen 56 further includes check boxes 98 for selecting a 
desired monitoring device from which to collect measurements, such 

10 
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as a blood gi UCOS e meter, respiratory flow meter, or blood 
pressure cuff. . ooa 



Screen 56 additionally includes, a connection time field 100 f 

zz:^\: prescribed ™ n «- « -** zz£ 

llT to L SCriPt 13 " 6StabliSh 3 SUbS6qUent — -ation 
ixnk t 0 the server . The connection time . s preferabl 

00 " WhiCh — - — are t he lowelt, . ^ 

3-00 AM. screen 56 also includes a CREATE SCRIPT button 102 f 
instructing the script generator to generate a script 2 
the information entered in screen 56, Screen 5^1 ^ 
a for canceling the in^Z^T^ 



15 



20 



25 



in the preferred embodiment, each script program created by the 
script generator conforms to the standard file form^ / 

™. I0 the sc » dard £ile £ocra , j 1 :^:;-™ ™- 

the upper case and followed by a colon. Every line in Che 
P« g r M is terminated by , li„ e£ eed character ( oT Z ZlT 
coa^ana is placea on each line. The last char ct r " the " 

-Errs used - - — -. 

TABLE 1 - SCRIPT COMMANDS 




:b|LF) 



DISPLAY: fcharajjj ci 



INPUT: mmmm(LF) 



WATT: {LFJ 



Clear the display. 

Erase from memory .he last set of ^ reS p on ^ trrmU A 
Turn the LED on or off. where b is a binary digit of O.or 1. An - 
argument of 1 turns on the LED. and an argument of 0 turns off the 



Display the text following the DISPLAY commw 
Record a button press. The m s represent a button mask pattern for 
each of the four input buttons. Each m contains an "X" for 
disallowed buttons or an "O" for allowed buttons. For example 
INPUT: OXOX(LF) al lows the user tojggsegher button ffl „! ,n 
Wait for any one button to be pressed, then < 
script program; 
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COLLECT: device{LF} 


Collect measurements from the monitoring device specified in the 
COLLECT command. The user is preferably prompted to connect the 
specified monitoring device to the apparatus and press a button to 


NUMBER: aaaa(LF) 


Assign a script identification code to the script program. The script 
identification code from the most recently executed NUMBER 
statement is subsequently transmitted to the server along with the 
query responses and device measurements. The script identification 
code identifies to the server which script program was most recently 
executed bv the remote aDoaratus. — . 


DELAY: t (LF) 


Wait until time t specified in the DELAY command, usually the 
prescribed connection time. . _ 


CONNECT: (LF] 


Perform a connection routine to establish a communication link to 
the server, transmit the patient identification code, query responses, 
device measurements, and script identification code to the server, and 
receive and store a new script program. When the server instructs the 
apparatus to disconnect, the script interpreter is restarted, allowing the 
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The script commands illustrated in Table 1 are representative of 
the preferred embodiment and are not intended to limit the scope 
of the invention. After consideration of the ensuing description, 
it will be apparent to one skilled in the art many other suitable 
scripting languages and sets of script commands may be used to 
implement the invention. 

Script generator 50 preferably stores a script program template 
which it uses to create each script program. To generate a script 
program, script generator 50 inserts into the template the script 
information entered in screen 56. For example, FIGS. 6A - 6B 
illustrate a sample script program created by script generator 50 
from the script information shown in FIG. 5. 

The script program includes display commands to display the 
queries and response choices entered in fields 94 and 96, 
respectively. The script program also includes input commands to 
receive responses to the queries. The script program further 
includes a collect command to collect device measurements from the 
monitoring device specified in check boxes 98. The script program 
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also includes commands to establish a subsequent communication 
link to the server at the connection time specified in field 100 
The steps included in the script program are also shown in the 
flow chart of FIGS. 12A - 12B and will be discussed in the 
5 operation section below. 

Referring again to FIG. 2, script assignor 52 is for assign ing 
script programs 40 to the patients. Script programs 40 are 

10 tnro 9 T in u aCC ° rdanCe With SC -P C assignment information entered 
10 through workstation 20. The script assignment information is 

entered through a script assignment screen 57. which is preferablv 
implemented as a web page on server 18. Preferably 

FIG. 7 illustrates a sample script assignment screen 57 as it 

appears. on workstation 20. Screen 57 includes check boxes 106 

tor selecting a script program to be assigned and check boxes 108 

for .selecting the patients to whom the script program is " 
ass lgned . Screen 5? aisQ . nciudes ^ assign . scRi ^ 

. entering the assignments. When button 112 is pressed, the script 

™3 CreateS ~ St0reS ~* — — * deck 
c Z c l t 3 rSSPeCtlVe P ° inter to the -ript program selected in 
check boxes 106. Each pointer is stored in patient look-up table 
46 of database 38. Screen 57 further includes an ADD SCRIPT 

TdTZ b\° aCCeSSin9 ^ SCri?t ent ^ — -d a DELETE 
SCRIPT button 114 for deleting a script program. 

^Ite 9 ^ t0 " rSPPrt generat ° r 54 is ^signed to 

generate a patient report. 58 from the responses and device 

measurements received in server 18. . Patient report 58 is 

displayed on workstation 20. FIG. 10 shows a sample patient 

Parent 58 ^ " ^ * P^ient. 

recer: ed r f ePOrt !' inClUdSS 3 ^ ° f ^ measurements 

rece ved f T " ^ " * * ^onses « 

received from the patient. Specific techniques for writing a 

^ilZTTJ " display data in this . — - -u 

The operations the preferred . embodiment is illustrated in FIGS • 

the mon t^' ^ " 3 fl ° W Chart illustratin 9 steps included in" . 
the monitoring application executed by server 18. FIG. lie is a 
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continuation of the flow chart of FIG- HA. In step 202, server 
18 determines if new script information has been entered through 
script entry screen 56. If new script information has not been 
entered, server 18 proceeds to step 206. If new script 
information has been entered, server 18 proceeds to step 204. 

As shown in FIG. 5, the script information includes a set of 
queries, and for each of the queries, corresponding response 
choices. The script information also includes a selected 
monitoring device type from which to collect device measurements . 
The script information further includes a prescribed connection 
time for each apparatus to establish a subsequent communication 
link to the server. The script information is generally entered 
in server 18 by a healthcare provider, such as the patients" 
15 physician or case manager. Of course, any person desiring to 

communicate with the patients may also be granted access to server 
18 to create and assign script programs. Further, it is to be 
understood that the system may include any number of remote 
interfaces for entering script generation and script assignment 
20 information in server 18. 

In step 204, script generator 50 generates a script program, from 
the information entered in screen 56. The script program is 
stored in database 38. Steps 202 and 204 are preferably repeated 
25 to generate multiple script programs, e.g. a script program for 
diabetes patients, a script program for asthma patients, etc. 
Each script program corresponds to a respective one of the sets of 
queries entered through script entry screen 56. Following step 
204, server 18 proceeds to step 206. 



30 



35 



40 



In step 206, server 18 determines if new script assignment 
information has been entered through assignment screen 57 . If new 
script assignment information has not been entered, server 18 
proceeds to step 210. If new script assignment information, has 
been entered, server 18 proceeds to step 208. As shown in FIG. 7, 
the script programs are assigned to each patient by selecting a 
script program through check boxes 106, selecting the patients to 
whom the selected script program is to be assigned through check 
boxes 108, and pressing the ASSIGN SCRIPT button 112. When 
button 112 is pressed, script: assignor 52 creates for each patient 



14 



SUBSTITUTE SHEET ( rule 26 ) 



WO 99/18532 

PCT/US98/21164 

selected in check boxes 108 a respective pointer, to the scriot 

~,r leC r d ^ ChSCk b ° XeS 106 - ^ SteP 2 ° 8 ' PoinL 
s s tored ln loQk _ up fcabie ^ of 38 

208, server .18 proceeds to step 210 

5 

In seep 210, server 18 determines if any of the apparatuses arP 

remotely connected to server .18. Each patient to b/ 

Drpfer:iK] . acn ^Cient to be monxtored is 

oatLnt Pr ° Vlt " d " ith h " ° r h " °"" appar " us *» the 

patient s unrgue identification cod. stored therein Bach naH . 

•0 is thus uniguely associated with , respective one of t t a 

apparatuses. « none of the apparatuses is connected, server as 
proceeds to step 220. er 18 

It an apparatus is connected, server 18 receives from the 

Patient ' S U ° iqUe "««««*-•«".. i" atep M . 
step 214. server 18 receives from the apparatus the guerv 
responses 42. device measurements 44; and script identifTcaTion 
oode recorded during execution of a previous ly assigned scr ip t 

- h^cripT script ~* i-tifie/to rr;. 

hrch scrrpt program was executed by apparatus 26 to record the 
*~Y responses and device measurements. The responses dlt 
d.~T8 S - SCriPt ^ - -red in 

25 ^trL eP T' " Patient ^""cation code to 

to L I t " ^ POint « " the -^signed 

the patrent. The server then retrieves the assigned script 

Istned £r0m d " ab "' ^ "* P 218 - "«~ " he 

3» ^it zr^ s ap ™ ~ 

to step 220. following step 218. server 18 proceeds 

he n en St re=e 2 ived S f erVer " """^ " * has . 

.5 received «*»f«l- 2.. If no report reguest has been 

^ releiCrro 1 T™ " ^ " * ~ <~ 

datab,seTth " ^ Pati8nt ' ^ " £ ™» 

frofT , — urements and query responses last received 
from the patrdnt. step. 222. in step 224, server 18 generates and 

report 5 8 rnciudes the device measurements and guery responses 
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last received from the patient. Following step 224, the server 
returns to step 202 , 

FIGS. 12A - 12B illustrate the steps included in the script 
program executed by apparatus 26. Before the script program is 
received, apparatus 26 is initially programmed with the patient's 
unique identification code and the script interpreter used by 
microprocessor 76 to execute the script program. The initial 
programming may be achieved during manufacture or during an 
initial connection to server 18 . Following initial programming, 
apparatus 26 receives from server 18 the script program assigned 
to the patient associated with apparatus 26. The script program 
is received by modem 86 through a first communication link and 
stored in memory 80. 

in step 302, microprocessor 7 6 assigns a script identification 
code to the script program and stores. the script identification 
code in memory 80. The script identification code is subsequently 
transmitted to the server along with the query responses and 
device measurements to identify to the server which script program 
was roost recently executed by the apparatus. In step 304, 
microprocessor 76 lights LED 74 to notify the patient that he or 
she has unanswered queries, stored in apparatus 26. LED 74 
preferably remains lit until the queries are answered by the 
patient. In step 30 6, microprocessor 76 erases from memory 80 
the last set of query responses recorded. 

In step 308, microprocessor 76 prompts the patient by displaying 
on display 64 " ANSWER QUERIES NOW? PRESS ANY BUTTON TO START" . 
In step 310, microprocessor 76 waits until a reply to the prompt 
is received from the patient. When a reply is received, 
microprocessor 76 proceeds to step 312. In step 312, 
microprocessor 76 executes successive display and input commands 
to display the queries and response choices on display 64 and to 
receive responses to the queries . 

FIG. 8 illustrates a sample query and its corresponding response 
choices as they appear on display 64. The response choices are 
positioned on display 64 such that each response choice is located 
proximate a respective one of input buttons 70A, 70B, 70C, 70D. 
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In the preferred embodiment, each response choice is displayed 
-runecuat.ly above a respective input button 70A-D. The X 
Presses the button corresponding to his or her response 
Microprocessor 76 stores each response in memory 80. 

In steps 314 - 318, microprocessor 76 executes commands to 
collect device measurements from a selected monitoring device 
The scrxpt program specifies the selected monitoring device from 
which to collect the measurements. m step 314 micro. 
P-mpts the patient to connect the s^J^^^^ 
example a blood giucose meter, to one of the device 3L 

12 ^ ShOWn in FIG - " In ^-processor 76 

waits until a reply to the prompt is received from the patient 

switch 88 t C ° nneCtS ^ 78 t0 interfa - 90 through 

switch 88. m scep 318 , m icroprocessor 7 6 collects the devic! 
measurements from monitoring device ,8 through 
measurements are scored in memory 80. . 

air"! ' miCr6pr ° CesSor 76 Prompts the patient to connect 
apparatus 26 to telephone jack 22 so that apparatus 26 may 
connect eo server 18 at the prescribed connection time. In step 
322 microprocessor 76 waits. until a reply to the prompt is 
received from the patient, when a reply is received 
mxcroprocessor 76 turns off LED 74 in step 324. I„ step 32 6, 



microprocessor 76 waits until it is time to connect to server 13 
M ^processor 76 compares the connection time specified inThe 
script program to the current time output by clock 84. When it is 

30 s ^ra 8 microprocessor 76 — ™ - - modem ./ s 



In step 328. microprocessor 76 establishes a subsequent 
communication link between apparatus 26 and server 18 through 

35 Til C " i0n ™ If the.' connection flils • 

35 for any reason, microprocessor 76 repeats step 328 to get a 

he™ mr 60 " 011 - * ^ ^ — ^ « 

code Z7Z mPOnSeS ' SCriPt id ^^cation 

de. and parent identification code stored in memory 80 to 

server 18 through the subsequent communication link l„ sten 3 „ 
iO microprocpcreor 7c • ±n step 332, 

Processor 76 receives through modem 86 a new script program 
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from server 18. The new script program is stored in memory 80 for 
subsequent execution by microprocessor 76. Following step 332, 
the script program ends. 

One advantage of the monitoring system of the present: invention is 
that it allows each patient to select a convenient time to respond 
to the- queries, so that the monitoring system is not intrusive to 
the patient's schedule. A second advantage of the monitoring 
system is that it incurs very low communications charges because 
each remote apparatus connects to server 18 at times when 
communication rates are lowest. Moreover, the cost to manufacture 
each remote apparatus is very low compared to personal computers 
or internet terminals, so that the monitoring system is highly 
affordable. 



15 



A third advantage of the monitoring system is that it allows each 
apparatus to be programmed remotely through script programs. 
Patient surveys, connection times, display prompts, selected 
monitoring devices, patient customization, and other operational 

20 details of each apparatus may be easily changed by transmitting a 
new script program to the apparatus. Moreover, each script 
program may be easily created and assigned by remotely accessing 
the server through the Internet. Thus, the invention provides a 
powerful, convenient, and inexpensive system for remotely 

25 monitoring a large number of patients . 

FIGS. 13 - 15 illustrate a second embodiment of the invention in 
which each remotely programmable apparatus has speech recognition 
and speech synthesis functionality. FIG. 13 shows .a perspective 

30 view of an apparatus 27 according to the second embodiment. 
Apparatus 27 includes a speaker 72 for audibly communicating 
queries and prompts to the patient. Apparatus 27 also includes a 
microphone 118 for receiving spoken responses to the queries and 
prompts. Apparatus 27 may optionally include a display 64 for 

35 displaying prompts to the patient, , as shown in FIG. 14. 

FIG. 15 is a schematic block diagram illustrating the components 
of apparatus 27 in greater detail. Apparatus 27 is similar in 
design to the apparatus of the preferred embodiment except that 
40 apparatus 27 includes an audio processor chip 120 in place of 

1 R 
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• ™ 6 i 4 Cr ^ rOCeSSor 76: *-Uo Processor chip 120 is preferably an RSC - 
164 chxp commercially available from Sensory Circuits Inc. of 1735 
Flrst ^reet. San Jose, California 95112. 

5 Audio processor chip 120 has a microcontroller 122 for execute 
scr.pt programs received from the server. A memory 80 
connected to microcontroller 122, . Memory 80 stores the script 
Programs and a script interpreter used by microcontroller 122 to 
execute the script programs. Memory 80 also stor.. 

script identification codes, and the patienfs unique 
identification code. 

Audio processor chip 120 also has built in speech synthesis ' 
unctxonality for synthesizing queries and prompts to a patient 
h g s 72 . Por speech synthesis, chip 120 incLes a 

. 311 9 C ° nVerter < DAC > "2 and an amplifier 144 DAC 

142 and amplifier 144 drive speaker. 72 under the control of 
microcontroller 122: • 1 

20 

Audio processor chip 12 0 f ur ther has builc in recognition 
-tionality for recognising responses spoW into micropTone • 
- Audio signals received through microphone lu are converted 

» 1T"'T si9nals and senc to a pie ^ and «■*■ ™ 

W an autolf ""^ ^ eim *< "> * """oiled 

citron Tt 9 " n C ° ntr01 Clrcuit 136 ' " hich is "> 
controlled by microcontroller 122. After being amplified bv 

Pr-P 12., the electrical signals enter chip !20 and p«s 

through a multiplexer 230 and an analog to digital converter (MC , 

rcuit^. d 9 9Ual Si9n9lS thrOU9h ' >««ie 

circuit !34 and enter microcontroller 122 for speech recognition. 

. Audio processor chip 120 also includes a RAM 138 for short term 
memory storage and , ROM u. „ hich scores p „ gc _ 

microcontroller 122 to perform speech recognition and speech 
costal 1 .,, OPe " teS " " ClOCk SPSSd by a 

t2 current , ^ ^ * ^ " " hi '» "™ides 

the current date and time to microcontroller 122. As in the 

Preferred embodiment, apparatus 27 includes an LED 74. display 
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driver 82, modem 86, and device interface 90, all of which are 
connected to microcontroller 122. 

The operation of the second embodiment is similar to the operation 
of the preferred embodiment except that queries, response choices, 
and prompts are audibly communicated to the patient through 
speaker 72 rather than being displayed to the patient on display 
64. The operation of the second embodiment also differs from the 
operation of the preferred embodiment in that responses to the 
queries and prompts are received through microphone 118 rather 
than through user input buttons. 

The script programs of the second embodiment are similar to the 
script program shown in FIGS. 6A - 6B, except that each display 
command is replaced by a speech synthesis command and each input 
command is replaced by a speech recognition command. The speech 
synthesis commands are execuced by microcontroller 122 to 
synthesize the queries, response choices, and prompts through 
speaker 72 . The speech recognition commands, are executed by 
microcontroller 122 to recognize responses spoken into microphone 
118 . 

For example, to ask the patient how he or she feels and record a 
response, microcontroller 122 first executes a speech synthesis 
command to synthesize through speaker 72 "How do you feel? Please 
answer with one of the following -responses : very bad, bad, good, 
or very good." Next, microcontroller 118 executes a speech 
recognition command to recognize the response spoken into 
microphone 118. The recognized response is stored in memory 80 
and subsequently transmitted to server 18. Other than the 
differences described, the operation and advantages of the second 
embodiment are the. same as the operation and advantages of the 
preferred embodiment described above. 

Although the first and second embodiments focus on querying 
individuals and collecting responses to the queries, the system of 
the invention is not limited to querying applications. The system 
may .also be used simply to communicate messages to the 
individuals. FIGS. 16 - 19 illustrate a third embodiment in which 
the system is used to perform this automated messaging function. 

20 
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in the third embodiment, each script program contains a set of 
statements to be communicated to an individual rather than a set 
of queraes to be answered by the individual. Of course it will 
be apparent to one skilled in the art that the script proaram. 
S optionally include both queries and statements. * * 

The third embodiment also shows how the queries and statements Mv 
be customized to each individual by merging personal datHi h Z 
= programs . much , ike a 3^ ^ *• 

Referrang to FIG. 16, personal data relating to each individual is 
Preferably stored in look-up table 46 of database 38. By way of 
example, the data may include each individual's name t* e n 2 f 
each individual, physician, test results, appointment dates or • 
-y -her desired data. As in the preferred embodiment, da a ba Se • 
38 also stores generic script programs 40 created by script 
generator 50. ^"pc 

Se^ i 8 includes a dafca merge ^ ^ 

stored ln table 4 6 with generic script programs 40. Lta J rge • 
Program 55 is designed to retrieve selected data from tab^ Tand 

hu n :;i: t the data intost ~ s *» ~ 

thus create custom script programs .41. ^ Each custom script 
program 41 contains statements, which are customized to an 

FOreXample ' statements -y be. customized with 

the rndxvxdual-s name, test results, etc. Samples of such 
customized statements are shown in FIGS. 17 - 18. 

The option of the third embodiment is similar to the ooeration 

used o^ ■*° dtatat «-Pfth-t the script programs are 

used to create messages to the individuals rather than to 
query the individuals. Each message is preferably a set of 
statements. Referring to FIG. 19,. the statements may be entered 
xn the server through script entry screen 56. just like the 
Xerxes of the preferred embodiment. 

Each statement preferably includes, one or more insert commands 

h tr:: 9 r f r mtabie 46 to be inserted ^ *• 

spec Led r trUCt ^ ^ Pr ° 9ram 55 t0 retrieve the 

pec lfl ed data from database 38 and to insert the data into the 

statement. For example, the insert commands shown in FIG 19 



SUBSTITUTE SHEET ( rule 26 ) 



PCTAJS98/21164 

WO 99/18532 

instruct the data merge program to insert a physician name, an 
appointment date, a patient name, and a test result into the 
statements. As in the preferred embodiment, each statement may 
also include one or more response choices which are entered in 
fields 96. 

Following entry of the statements and response choices, CREATE 
SCRIPT button 102 is pressed. When button 102 is pressed, script 
generator 50 generates a generic script program from the 
information entered in screen 56. The generic script program is 
similar to the script program shown in FIGS. 6A - 6B. except that 
the display commands specify statements to be displayed rather 
than queries. Further, the statements include insert commands 
specifying data to be inserted into the script program. As in the 
preferred embodiment, multiple script programs are preferably 
generated, e.g. a generic script program for diabetes patients, a 
generic script program for asthma patients, etc. The generic 
script programs are stored in database 38. 

Following generation of the generic script programs, server 18 
receives script assignment information entered through script 
assignment screen 57. As shown in FIG. 7,. the script programs are 
assigned by first selecting one of the generic script programs 
through check boxes 106, selecting individuals through check boxes 
108, and pressing the ASSIGN SCRIPT button 112. When button 112 
is pressed, data merge program 55 creaces a custom script program 
for each individual selected in check boxes 108. 

Each custom script program is preferably created by using the 
30 selected generic script program as a template. For each 

individual selected, data merge program 55 retrieves from database 
38 the data specified in the insert commands. Next, data merge 
program 55 inserts the data into the appropriate statements in the 
generic script program to create a custom script program for the 
35 individual. Each custom script program is stored in database 38. 

As each custom script program is generated for an individual, 
script assignor 52 assigns the script program to the individual. 
This is preferably accomplished by creating a pointer to the. 
custom script program and storing the pointer with the 
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individual's unique identification code in table 46. ' when th* 
-d^dual's re mote apparatus connects to server 18, server 18 
receives from the apparatus the individual's unioue identifier- 
code. , server ,8 uses the unique identification code T^ET 
5. from table 46 the pointer to the custom script prooram Y 

- individual. Ne *t. server „ retrieves S 3 ^1^ ^ 
Program from database 38 and transmits the script pro-am to th 
-dxvidual-s apparatus through communication networHl 

0 The apparatus receives and executes the script program. The 

described ln the preferred embodiment, except that ,f-„> 

. illustrate two sampie statements as they appear on display « 
Each statement includes a response choice, preferably .„ ' 
acknowledgment such as -OK-. Attar reading a statement, the 
Individual presses the button corresponding to the response 
» Proceed to the next st.te.ent. Alternatively, t^ri- 
Program may specify a period of time that each statement is to he 
^splayed before proceeding to the next statement. The rem. "i^ 

preferred emboaiment described above. 

' ^f," " PreSe " t,y Prefetred ' " 3e "«"« - ««- script 
info™ indiVidUal " — - -iPt assignment 

» t InZ 'TV indiVidua1 ' lt is — - 

before * "PP«"us connects to the server 

Z ZIZTT CUS " m S " iPt ThlS " -Wished 

y creating and storing a pointer to the generic script program 

«. gned to the individual, as previously described in the 

lll ZT^T™' ^ indiVid - 1 '-PPare t us connects to 

for 27 * mer98 Pr09Im " " eateS a cu "<"" s «iP' Program 

ndivrdual. The custom script program is then sent to the 
individual's apparatus for execution, 

SUMMARY, RAMIFICATIONS, AMD SCOPE 

ItlTLr: ^ dSSCriPti0n C ° ntainS S ^"^ities. these, " 

houxd not be construed as limitations on the scope of the 
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invention but merely as illustrations of some of the presently 
preferred embodiments. Many other embodiments of the invention 
are possible. For example, the scripting language and script 
commands shown are representative of the preferred embodiment. It 
5 will be apparent to one skilled in the art many other scripting 
languages and specific script commands may be used to implement 
the invention. 

Moreover, the invention is not limited to the specific 
10 applications described. The system and method of the. invention 

have many other application both inside and outside the healthcare 
industry. For example, pharmaceutical manufacturers may apply the 
system in the clinical development and post marketing surveillance 
of new drugs, using the system as an interactive, on-line 
15 monitoring tool for collecting data on the efficacy, side effects, 
and quality of life impact of the drugs. Compared to the current 
use of labor intensive patient interviews, the system provides a 
fast, flexible, and cost effective alternative for monitoring the 
use and effects of the drugs. 

20 

The system may also be used by home healthcare companies to 
enhance the service levels provided to customers, e.g. panic 
systems, sleep surveillance, specific monitoring of disease 
conditions, etc. Alternatively, the system may be used to -monitor 
25 and optimize the inventory of home stationed health supplies. As 
an example, the system may be connected to an appropriate 
measuring device to optimize timing of oxygen tank delivery to 
patients with COPD. 

3 0 The system and method of the invention also have many applications 
outside the healthcare industry. For example, the. system may be 
used for remote education over the Internet, facilitating 
educational communication with children or adult trainees who lack 
access to sophisticated and expensive computer equipment. The 

35 system may also be used by law enforcement officers to perform on- 
line surveillance of individuals on probation or parole. 

Further, the -invention has numerous applications for gathering 
data from remotely located devices. For example, the system may 
40 be used to collect data from smart appliances, such as 

24 
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PM«d to the raTO te monitoring of facilities, including safety 
secorrty storing, or to. environmental monitoiing iL lu ^ 
Pollution control and pipeline monitoring. Many other litl! 
Rations of the invention win he apparent to one ^ 

^" E l e ie the ° £ ^ inVe " ti0 " Sh0 " ld ^ determined not hy 

events 9lVe "' * * - fair legal 
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CLAIMS 

What is claimed is: 

! 1. A system for remotely monitoring an individual, the system 

2 comprising: 

3 a) a server; 

b) a remote interface means for entering in the server a set 
5 of queries to be answered by the individual; and 

c) a remotely programmable apparatus for interacting with the 

7 individual, the remotely programmable apparatus bexng xn 

t-Vi^ qerver via a communication network; 

8 communication with the server via 

9 wherein the server comprises: 

i) a script generating means for generating a script program 
from the set of queries, the script program bexng 
executable by the remotely programmable apparatus to 
communicate the queries to the individual, to recexve 
responses to the queries, and to transmit the responses 
from the remotely programmable apparatus to the server,- and 

ii) a database means connected to the script generating means 
for storing the script program and the responses to the 

18 queries; 

and wherein the remotely programmable apparatus comprxses: 
i) a communication means for receiving the script program 

from the server and for transmitting the responses to the 



11 

12 
13 
14 
15 
16 
17 



21 



23 
24 



22 server; 

ii) a user interface means for communicating the querxes to 
the individual and for receiving the responses to the 

25 queries; , . 

iii) a memory means for storing the scrxpt program and the 

27 responses to the queries; and 

iv) a processor means connected to the communication means, 
the user interface means, and the memory means for 
executing the script program to communicate the querxes 
to the individual, to. receive the responses to the 
queries, and to transmit the responses to the server. 



28 
29 
30 
31 
32 
33 
1 
2 



The system of claim 1, wherein the' server comprises a web 
server having a web page for entry of the queries, and wherexn 
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d 2 ' wherein the user interfa « 

copses a display for displaying the queries and user inn^ 
buttons for entering the responses USer 

The s tem of clairo lf where . n ^ . nterface ^ 

ncludes a speech synthesis mea ns for audibly con^unicatinq 
the guer.es to the individual and a speech recognition 1 
for. receiving spoken responses to the queries. ^ 

5- The systen, of clai* l, further comprising afc W 
goring device for producing .easuren.ents of a 
Physiological condition of the individual and fn. . 
*. measures to the apparatus, uhe : n " /™? ttin9 

Processor, means £ot receiving the measuren , ents * 
~ lng device , the ^ ^ ^ £ * 

he measurements. and the COTOlni „ cion "°"n g 
for transmitting che „ MsurgMncs to server nClU<teS ."— 

ZlZT ° f CIai " " herein the devi " ""rface — 

d^ tees interfaCin9 " ith « -itorin, 

dev « fro h T SPeCi£ ""« » monitoring 

server furTh C ° COlle " — ts ; and „ herein L 

erver further comprises report means £„ r displaying the 
responses ana the measurements on the remote LtLJoe leans. 

The system of claim i, wherein the communication means 
he serverT ^. « «* —cation link to 

estabS reCS1Ve °* S " iPt Pr09ra " » nd 'or 

3 ,UbM <"« 1 c-mmication link to the server to 

pecffxes a connection time at which to establish the 
subsequent communication link. 

-tirilatTon m Clai " l ' " herei ° ™ £U " h " 
o if rcataon means connected to the. processor means for 

-trfyrng the individual that unanswered queries are stored in 
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the apparatus, wherein the notification means comprises a 
light emitting diode or a display for displaying a prompt. 



i. The system of claim 1. further comprising a plurality of 
remotely programmable apparatuses in communication wxth the 
server for remotely monitoring a corresponding plurality of 
individuals, wherein the database means includes means for 
storing a plurality of script programs, the remote interface 
6 means includes means for entering script assignment 

information, the server includes script assignment means 
a connected to the database means for assigning to each of the 

plurality of individuals at least one of the plurality of 
10 script programs in accordance with the script assignment 

information, and the database means further includes means for 
V storing a list of the plurality of individuals, and for each 

of the plurality of individuals, a respective pointer to the 
1* at least one of the plurality of script programs assigned to 

15 each of the plurality of individuals. 



16 
1 10 



A method for remotely monitoring an individual, the method 
2 comprising the following steps: 

a) providing the individual with an apparatus havxng.: 

i) a communication means for exchanging data with a 

server through a communication network, wherein the 
data includes a script program executable by the 
apparatus to communicate queries to the individual, 
to receive responses to the queries, and to transmit 
9 the responses to the server; 

10 ii) a memory means for storing the script program and the. 

H responses to the queries; 

12 Hi) a user interface means for communicating the queries 

13 to the individual and for receiving the responses to 

14 the queries; and 

15 iv) a processor means connected to the communication 

1S me ans, the user interface means, and the memory means 

17 for executing the script program; 

b) entering in the server the queries to be answered by the 

19 individual; 

20 c) generating the script program from the queries; 
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21 d) 

22 

23 e)' 
24 
25 

26 f) 
27 
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transmitting the script program from the server to the 
apparatus through the communication network ; 
executing the script program in the apparatus to 
communicate the queries, to receive the responses, and to 
transmit the responses to the server; and 
receiving and storing the responses in the server. 

The method of claim 10. wherein the server comprises a web 
server having a web page for entry of the queries, and wherein 
the series are entered by accessing the web page through the 
internet and entering the queries in the web page. 

12. The method of claim 10, wherein the apparatus further 

comprises a device interface connected to the processor means 
tor receiving from a monitoring device measurements of a 
Physiological condition of the individual,, and wherein the 
method further comprises the steps of: 



9) collecting the measurements In the apparatus through the 

7 device interface; 

8 h) 
9 



transmitting the measurements from. the apparatus to the 

sprvor. 



server; 

receiving and storing the measurements in the 
server; and 



10 i) 
j) 



12 
13 
14 

1 13 
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reporting on a remote interface the responses and 
measurements received in the server. 



The method of claim 12. wherein the device interface includes 
means for interfacing with a plurality of monitoring devices 
the script program specifies a selected monitoring device from 
which to collect the measurements, and the method further 
comprises the step of prompting the individual to connect the 
selected monitoring device to the device interface. 

14. The method of claim 10. wherein the script program is 

transmitted from the server to the apparatus through a first 
communication link, the responses to the queries are 
transmitted from the apparatus- to the server through a 
subsequent communication link, and the script program 
specifies a connection time at which to establish the 
subsequent communication link. 
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15. The method of claim 10, further comprising the step of 

notifying the individual when unanswered queries are stored in 
the apparatus, wherein the apparatus further includes a light 
emitting diode connected to the processor means or a display 
connected to the processor means, and the step of notifying 
the individual comprises lighting the light emitting diode or 
displaying a prompt on the display. 

16. The method of claim 10, wherein the user interface means. 

comprises a display and input buttons, and wherein the queries 
are communicated through the display and the responses are 
4 received through the input buttons . 

The method of claim 10, wherein the queries are communicated 
to the individual through a speech synthesizer, and the 
responses to the queries are received through a speech 
4 recognizer. 



5 

l 17 

2 
3 



1 18. The method of claim 10, further comprising the steps of: 

2 k) providing a plurality of individuals with a corresponding 

3 plurality of apparatuses such that each of the individuals 

4 is associated with a respective one of the plurality of 

5 apparatuses ; 

6 1) entering in the server a plurality of sets of queries; 
m) generating in the server a plurality of script programs 

8 such that each of the plurality of script programs 

9 corresponds to a respective one of the plurality of sets of 

10 queries; 

11 n) assigning to each of the plurality of individuals at least 

12 one of the plurality of script programs; 

13 o) storing in the server the plurality of script programs, a 

14 list of the plurality of individuals, and for each of the. 

15 plurality of individuals, a respective pointer to the at 

16 least one of the plurality of script programs assigned to 

17 each of the plurality of individuals; and 

18 p) transmitting to each of the plurality of apparatuses the at 
least 1 one of the plurality of script programs assigned to 
each of the plurality of individuals associated with the 

2i respective plurality of apparatuses. 

30 
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1 A system for communicating information to an individual, the 

2 system comprising: 

3 a) a server; 

4 b) a remote interface means connected to the server for 
specifying a message to be communicated to the individual. 



9 
10 
11 
12 
13 



5 and 

7 c) a remotely programmable apparatus for communicating the 

message to the individual, the remotely programmable 



apparatus being networked to the server via a communication 
network; wherein the server includes a script generating 
means for generating a script program executable by the 

tZ7elTV° ° OJmXmiCatB ^ meSSage t0 ^ indi -dual; and 
wnerem the apparatus comprises: 

[I ±] a c °n™unication means for receiving the script 

Program from the server; 

U> 9 mem0ry means for storing the script program- 
xxi) a user interface means for communicating the message 

to the individual; and 
iv) a processor means connected to the communication 

means, the user interface means, and the memory means 
for executing the script program. 
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20. The system of claim 13, wherein the server further includes 
database means connected to the script generating means for - 
storing data relating to the individual, and wherein the 
script generating means includes means for inserting the data 
mto the script program to customize the message to the 
6 individual. 



7 
1 
2 
3 
4 
1 

2 

3 

4 

5; 



21. The system of claim 19, wherein the server comprises a web 

server and wherein the remote interface means is connected to 
the web server via the Internet. 

22- The system of claim 19, wherein the user interface means 
comprises a display for displaying the message to the 
individual or a speech synthesis means for audibly 
communicating the message to the individual. 
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1 23. The system of claim 19, wherein the communication means 

2 includes means for establishing a first communication link to 

3 the server to receive a first script program and means for 

4 establishing a subsequent communication link to the server to 

5 receive a new script program, and wherein the first script 

6 program specifies a connection time at which to establish the 

7 subsequent communication link. 
8 

1 24. The system of claim 19, wherein the apparatus further includes 

2 notification means connected to the processor means for 

3 notifying the individual that a -message has been received, and 

4 wherein the notification means comprises a light emitting 

5 diode or a display for displaying a prompt. 

6 

1 25. The system of claim 19, further comprising a plurality of 

2 remotely programmable apparatuses networked to the server for 

3 communicating information to a corresponding plurality of 

4 individuals, wherein the server includes database means for 

5 storing a plurality of script programs, the remote interface 

6 means includes means for entering in the server script 

7 assignment information, the server includes script assignment 

8 means connected to the database means for assigning to each of 

9 the plurality of individuals at least one of the plurality of : 

10 script programs in accordance with the script assignment 

11 . information, and the database means further includes means for 

12 storing a list of the plurality of individuals, and for each 

13 of the plurality of individuals, a respective pointer to the 

14 at least one of the plurality of script programs assigned to 

15 each of the plurality of individuals. 
16 

1 26. A method for communicating information to an individual, 

2 comprising the steps of: 

3 a) providing the individual with an apparatus having: 

4 i) a communication means for exchanging data with a 

5 server through a communication network, wherein the 

6 data includes a script program executable by the 

7 apparatus to communicate a message to the individual; 

8 ii) *a memory means for storing the script program; 

9 iii) a user interface for communicating the message; and 
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iv) a processor means connected to the communication 

means, the memory means, and the user interface for 
executing the script program; 

entering in- the server the message to be communicated to 
the individual; 

generating the script program in the server- 
transmitting the script program from the server to the 
apparatus through the communication network; and 
executing the script program in the apparatus to 
communicate the message to the individual 



P rioT t r th T ° f Claim 26 ' fUrthSr COmprisin * *e steps of 
prior to said step d): v If 

"'«a st ° ling in the server reiatin9 to the 

"""'the r er " nS int ° °" SC " Pt Pr ° 9 ™> to customize 

the message to the individual. 6 
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server having a web page for entry of the mess.™ „ !' 

«>e « sage is entered in the server by accessing ' „T T"^ 
thr-onrrv. ^ T d ^cessing the web paoe 

through the mtemet and entering the message in the „. b J£ 

25 ^ n "* th04 ° f Clai ™ 26 ' " h6rein t"e script program is 

transmuted from the server to the apparatus through , first 

T /th ° script ™ — «*» • ~ „ 

cZ, aPP " atUS " t0 eS " blis " * -hseguent 

o2 " SerV6r ' "* °» - a »« £ ""»er 

courses the steps of establishing the subsequent 

co^unioation link at the specified connection time and 

si! 3 " e " SCript Ptogram in the apparatus through the 

subsequent communication link. 

The method of claim 26 . further comprising the step of- 

t~r:ht" herein the step ° f "° tu " a ia -^ 

on a "rspjay 9 3 ^ " • P-mpt 
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The method of claim 26, wherein the step of communicating the 
message to the individual comprises displaying the message on 
a display or audibly synthesizing the message through- a speech 
4 synthesizer. 

32. The method of claim 26, further comprising the steps of: 



1 31 

2 
3 



1 



h) providing a plurality of individuals with a corresponding 
plurality of apparatuses such that each of the plurality of 



4 



individuals is associated with a respective one of the 

5 plurality of apparatuses; 

6 i) generating in the server a plurality of script programs; 

7 j) assigning to each of the plurality of individuals at least 

8 one of the plurality of script programs ,- 

9 k) storing in the server the plurality of script programs, a 
xo list of the olurality of individuals, and for each of tne 
u plurality of individuals, a respective pointer to the at 

12 least one of the plurality of script programs assigned to 

13 each of the plurality of individuals; and 

1) transmitting to each of the plurality of apparatuses the at 

15 least one of the plurality of script programs assigned to 

16 each of the plurality of individuals associated wxth the 

17 respective plurality, of apparatuses . 

18 • . 
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